Physico-chemical characterization of a novel group of dopamine D(3)/D(2) receptor ligands, potential atypical antipsychotic agents.
The fundamental physico-chemical properties such as ionization and lipophilicity of twelve alkyl-aryl-piperidine and aryl-piperazine derivatives have been determined. Compounds are members of a recently identified, new class of potent dopamine D(3)/D(2) receptor ligands as potential atypical antipsychotic agents and were used in the development of a promising drug candidate (RGH-188) being present currently in clinical phase II investigations. The ionization constant (pK(a)) and the partition coefficient in octanol/water (logP(oct)) and cyclohexane/water systems (logP(ch)) were measured by validated analytical methods. Based on the highly precise physico-chemical data the structure-property relationships (SPR) were studied. The effect of the polar and apolar heteroatoms as well as polar and apolar surface areas on the partition in the two solvent systems was investigated by linear regression and multivariate linear regression analyses. Brain/blood concentration ratios (BB values) as a function of time were determined by HPLC analyses on plasma and brain homogenates of Wistar rats. A linear relationship has been found between DeltalogP values (logP(oct)-logP(ch)) and experimental logBB values, verifying that physico-chemical data can predict pharmacokinetic behaviour.